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1.0 INTRODUCTION 

1.1 GENERAL 

This section of the Remedial Investigation Draft Report for 

the Kummer Sanitary Landfill describes the site location, pro

vides a historical background of the problem, explains the steps 

in which the remedial investigation was conducted and summarizes 

the scope of the total report. 

1.2 SITE LOCATION 

The Kummer Sanitary Landfill is located in Northern Town

ship, Beltrami County, Minnesota. Figure 1-1 shows the location 

of Northern Township and Beltrami County. The site is approxi

mately one mile west of Lake Bemidji along the north side of Anne 

Street, N.W., midway between Highways U.S.71 and County State Aid 

Highway 15. The northern corporate limits of the City of Bemidji 

are one-half mile south of the site. The landfill location is 

shown on Figure 1-2. 

1.3 BACKGROUND 

The Minnesota Pollution Control Agency (MPCA) issued Permit 

SW-31 to construct and operate the landfill to Mr. Charles Kummer 

on April 26, 1971. Successive stages of landfill development are 

shown on Figures 1-3, 1-4 and 1-5. The sketches were developed 

using data from aerial photography, surface photography, site 

operation reports, MPCA site inspection reports, and conversa

tions with MPCA personnel. The primary source of information for 

the sketches was a set of black and white aerial photographs 

acquired from private companjes, as well as state, county, and 

local agencies. One or more· photographs were obtained for each 

of the following years: 1969, 1972, 1974, 1976, 1979, 1981, 

1982, 1983, and 1985. 

Each sketch shows the landfill as it appeared at a given 

time. Areas of disturbance are outlined in heavy black lines on 

each sketch in which are shown active fill areas, previously 

filled areas, and borrow areas. Approximately 200 color slides 

REPT12/swrn 1 - 1 



BELTRAMI 
COUNTY 

NORTHERN TOWNSHIP 

-. --~ ---BEMIDJI 

KUMMER LANDFILL 

REMEDIAL INVESTIGATION 

LOCATION OF NORTHERN TOWNSHIP 

•aLCOL• ~-Illa, INC. 

FIGURE 1-1 



,, 

. , "=2000'~ - - -. 
I ~ ;:- ~ • 'ii -

.,,,~~ I ~~~• ~-~?'d ~-

.' FROM BEMIDJI WEST (1968) AND PETERSON 
.. ( LAKE (1972) 7 1/2 MINUTE USGS TOPOGRAPHIC 

' QUADRANGLES 

KUMMER LANDFILL 

REMEDIAL INVESTIGATION 

SITE LOCATION 

IIALCOLII ~IIUIIR, INC. 

FIGURE 1-2 



- - ----. -. 
,, ,J ,~ ~, 

\,'•1 ,, 
•• ,1. 
·:I 
:: ·1 ,, ,, 
••• 1 •• I 
••• 
II I II 

•·· 
"I II 

:: ·1 
II 

•• II• 

··1 II 

Ill II 
11 

----- ::-1 1\ .,.,,.:--•• .. ,I 
•"' , '• , ,, ... _ .. ( ''I 

\ ' I I 
\ _I I 

~ .. n f. 

.. ~ ·1 "'t I I 
I I I 

' ' ~ I ,, ... I • 

'• ,, ' .... ~, 0 . 
I# - I .. , . 

' 
'\ ~. 

.:·: p 
I I 
I I 

' \ I #..,•I 
I, ,, 

I •,,' 
I• -,. , 

' ,, . ·I ,- . 
' .. 
·· 1 , . 
,. 

:: l 
·· 1 ,, 
•'. 
·· 1 ,: 
::·1 .. 
:;·1 .. , .. 
·· 1 .. ,, 

::·1 ,, ... 

: ·.1 

KUMMER LANDFILL BEMIDJI. MINMEIOT A KUMMER LANDFILL BEMIDJI. MINNEIOT A 

MAY 1972 

NOT TO SCALE 

CURRENTLY ACTIVE FILL AREA 

IE. PREVIOUSLY FILLED AREA 

DEMOLITION AREA 

KUMMER LANDFILL , 

REMEDIAL INVESTIGATION 

HISTORY OF SITE OPERATIONS 

1974 

MALCOLM PltlNII, INC. 

FIGURE 1-3 



\ 

Borrow Area 

•• •.·•·: •• t .• •.•.·• .. _ •• _•.•:•.•.•·········•············ 

_JL 

lt 

KUMMER LANDFILL ■EMIDJI, MINNESOTA 

AUGUST 1976 
KUMMER LANDFILL 

MAY 

NOT TO SCALE 

~ 

CURRENTLY ACTIVE FILL AREA 

Ii) PREVIOUSLY FILLED AREA 

~ DEMOLITION AREA 

KUMMER LANDFILL 

REMEDIAL INVESTIGATION 

HISTORY OF SITE OPERATIONS 

, • I 
I• II 
I .. ; ' 
I• -, . 

BEMIDJI, MINNE BOT A 

1979 

IIALCOLII PIIINI!, INC. 

FIGURE 1-4 



..JL 
lt 

Borrow Area 

,, 

KUMMER LANDFILL ■EMIDJI. MINNE SOT A 

1981 
KUMMER LANDFILL BEMIDJI, MINNE BOT A 

NOT TO SCALE 

CURRENTLY ACTIVE FILL AREA 

Ill PREVIOUSLY FILLED AREA 

~ DEMOLITION AREA 

KUMMER LANDFILL- -

-REMEDIAL INVESTIGATION . ' 
HISTORY OF SITE OPERATIONS 

JULY 1983 

IIALCOLII PIIIN•, INC. 

FIGURE 1-5 



of the site taken by MPCA personnel during regular site inspec

tions were used to adequately differentiate between active and 

inactive portions of the landfill. In addition to providing 

important documentation concerning active trench locations, a 

number of violations of landfill operation are shown in the 

photographs. Most frequently noted violations included failure 

to provide adequate cover, failure to control litter and blowing 

debris, and improper grading of the cover material which caused 

surface water to drain into active trenches. 

Additional information for the sketches originated from 

examination of MPCA Solid Waste Facility Site Inspection Reports 

and Site Operation Reports. Finally conversations with Mr. Larry 

Olson, Regional Inspector based in the MPCA's Detroit Lakes 

Office, helped to tie all the reports and photographs together. 

Three monitoring wells were installed on the landfill 

property in the summer of 1971. These were identified as Well 1, 

also known as (AKA) the Kummer Well, or the house well; Well 2, 

renamed Well H by Mr. G.M. Sunde, a consultant to Mr. Kummer in 

1980; and Well 3, also renamed Well F by Mr. Sunde. In 1980, 

Wells A through I were installed and subsequently Well J was 

added. All of the monitoring wells existing prior to this 

remedial investigation were installed by Mr. Kummer. Plate I 

shows the locations of the on-site monitoring wells except Well 

J, the location of which is unknown. No well logs or field notes 

were kept during installation of these monitoring wells. Eleva

tions for the wells were not surveyed to mean sea level or an 

arbitrary datum. In addition, information in the files of MPCA 

(Jakes, 1982, Olson, 1972-1985) indicates that proper maintenance 

of the wells was not performed. This may have led to contamina

tion of the ground water via.open annular spaces or vandalism. 

MPCA files (Jakes, 1982) indicate apparent confusion over the 

labeling of the monitoring wells during many of the sampling 

surveys. There is only limited information on the depths and 

elevations of the monitoring wells. 

From its opening in 1971 to November of 1984 the landfill 

accepted material described only as mixed-municipal waste. 

Examination of MPCA files reveal no further classification of the 

REPT12/swm 1 - 2 
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material beyond this description. The waste was deposited in the 

landfill using a trench-and-fill technique. Early trenches were 

located along the southern, western, and northern borders of the 

property. Cover material was excavated from borrow areas within 

the landfill. In some cases, these borrow areas later became 

active fill sites. 

In 1974, a demolition debris disposal area was opened at the 

landfill. This area, located near the eastern edge of the site 

and shown on Figure 1-3, contains large quantities of fly ash and 

sawdust. The fly ash most likely originated from Bemidji State 

University. Based upon correspondence between Mr. Kummer and the 

university, it appears the fly ash originated from the campus 

incinerator. The sawdust probably originated at the Superwood 

Company also in Bemidji, and may represent the scrap material 

from the many pressed wood products manufactured there. 

Because of the violations already noted, MPCA staff issued a 

Notice of Noncompliance dated March 6, 1979 and a Notice of 

Violation dated May 15, 1979 to Mr. Kummer for failure to comply 

with MPCA Rule SW-6. MPCA Rule SW-6 provides regulatory guide

lines for the maintenance and operation of landfills in the State 

of Minnesota. The rule requires, among other things, that 

deposited wastes be covered daily with at least 6 inches of cover 

material, that wind blown debris be collected daily, that surface 

water drainage be diverted away from the operating area, and that 

the deposited material not cause pollution of underground water. 

Mr. Kummer failed to comply with the requirements for corrective 

action set out by the Notice of Noncompliance and the Notice of 

Violation. On December 18, 1979, Mr. Kummer entered into a 

Stipulation Agreement with the MPCA in order to bring the land

fill into compliance with Mi?nesota rules and regulations. MPCA 

then found that conditions in the Stipulation Agreement were 

being violated and that there were continued violations of MPCA 

Rule SW-6. 

On April 19, 1983, the State commenced legal action against 

Mr. Kummer for alleged violations of Minnesota statutes, MPCA 

solid waste and water quality rules, the Minnesota Environmental 

Rights Act, and the December 18, 1979 Stipulation Agreement. On 
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May 4, 1982, July 7, 1983 and October 4, 1983, the MPCA staff 

sampled ground water from the landfill's monitoring wells. 

Nineteen volatile organic compounds (VOC's) were found present in 

the downgradient wells while the upgradient wells were uncontami

nated, indicating ground water contamination as a result of the 

landfill operation. These VOC's included trichlorofluoromethane, 

1,1,2,2-tetrachloroethylene, benzene, 1,2-dichloroethane, and 

1,1,2-trichloroethylene. On May 23, June 11 and July 5, 1984, 

MPCA staff sampled shallow private potable wells downgradient of 

the landfill which revealed the presence of numerous volatile 

organic compounds, fourteen of which were identified in the 

Kummer Sanitary Landfill monitoring wells. Measurements indicat

ed that some volatile organic compounds were present in the 

ground water at concentrations which exceed levels recommended to 

protect human health. Although preliminary data indicated that 

shallow ground water flowed from the landfill toward the resi

dences whose wells are affected, it was thought that further 

study was necessary to verify that the Kummer Sanitary Landfill 

was the source of the potable well contamination. 

On June 26, 1984, MPCA issued a Request for Response Action 

to Mr. Kummer, under the Minnesota Environmental Response and 

Liability Act, Minn. Stat. Ch. 115B, requesting him to undertake 

a remedial investigation/feasibility study at and around the 

landfill, appropriate remedial action, the development and 

implementation of a long-term ground water monitoring plan, and 

the development of a closure plan. However, on August 1, 1984, 

Mr. Kummer informed MPCA staff that he was unable to conduct the 

activities requested in the Request for Response Action and that 

he would voluntarily close the landfill. The MPCA subsequently 

issued a Determination of Inadequate Response to the Permittee on 

August 28, 1984 for his failure to conduct the activities re

quested in the Request for Response Action. By October 1, 1984, 

no waste except for demolition material was being accepted at the 

landfill. The demolition debris was to be used for filling holes 

and depressions in order to facilitate closure activities at the 

landfill. The MPCA staff inspected the landfill on November 16, 

1983, January 27, 1984, February 15, 1984, March 23, 1984, 

REPT12/swm 1 - 4 
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April 30, 1984, June 20, 1984, October 8, 1984 and November 8, 

1984. These inspections identified continuing violations -of the 

Stipulation Agreement and MPCA solid waste rules. 

On April 1, 1985, personnel from MPCA's Detroit Lakes 

regional office observed that the Permittee had reopened the 

landfill and was willing to accept mixed municipal solid waste. 

The Beltrami County attorney then obtained a temporary restrain

ing order on April 4, 1985 which was served on Mr. Kummer to 

prevent the disposal of solid waste at the landfill. The MPCA 

then issued an Administrative Order on June 25, 1985 closing the 

landfill, revoking permit SW-31 and requiring Mr. Kummer to begin 

ground water monitoring at the site. 

On September 29, 1984, the United States Environmental 

Protection Agency (EPA) and the MPCA executed a Cooperative 

Agreement which provided funding for implementing a Remedial 

Investigation and Feasibility Study (RI/FS) for the Kummer 

Sanitary Landfill. In October, 1984, the site was proposed for 

inclusion onto the National Priorities List. In May 1986, the 

site's inclusion on the list was finalized by the EPA. On 

August 8, 1985, Malcolm Pirnie was issued a site assignment to 

prepare a Remedial Investigation/Feasibility Study Work Plan for 

the site. 

Concurrently, the MPCA conducted a focused Feasibility Study 

to address the problem of providing potable water to affected 

residents. This study concluded that a community water supply 

and distribution system should be constructed in the area. USEPA 

awarded funding to MPCA to construct such a system. Construction 

is proceeding at this time. 

1.4 GROUND WATER MONITORING HISTORY 

MPCA files contain over·200 analytical reports of samples 

from ten landfill monitoring wells and 64 residential and commer

cial wells. Of the 10 landfill monitoring wells, Well 1, a 

downgradient well located at the Kummer house at 901 Anne Street, 

had been sampled at least twice every year from 1971 to 1982 

except in 1981 when it was sampled once. Well 2 (AKA Well H), an 

upgradient well, was also sampled whenever the Kummer house well 
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was sampled. Well 3 (AKA Well F), considered a downgradient 

well, was sampled intermittently during this same period. The 

remaining monitoring wells A, B, C, E, G, and I, were installed 

in 1980, and were sampled several times in 1982 and 1983. Well D 

which may have been a utility well in the shop building located 

west of the Kummer residence was apparently never sampled. 

All of the monitoring wells and at least 64 residential or 

commercial wells were sampled at least once for 54 volatile 

organic parameters. From 1971 to 1978, the three original 

monitoring wells, Well 1 (Kummer House Well), Well 2 (Well H), 

and Well 3 (Well F) were sampled by Mr. Charles Kummer. Those 

samples were analyzed by SERCO Laboratories (1971 to 1973) and 

Minnesota Valley Testing Laboratories (approximately 1974 to 

1978). From 1978 through 1983, the samples were collected and 

analyzed by either Bemidji State University (1979 to 1982) or the 

Minnesota Department of Health, MOH, (1978-1979, 1982-1985). A 

number of inorganic and organic analyses were performed on 

samples from residential and commercial wells in the vicinity of 

the landfill from 1982 through 1985. These samples were collect

ed by representatives of the MPCA and were analyzed by the MDH. 

Although considerable water quality data is available from 

the landfill monitoring wells prior to the start of this remedial 

investigation, the lack of sampling consistency and quality 

control for the sampling surveys conducted before 1978 (after 

which time sample collection was performed by laboratory and MPCA 

personnel) severely limit the reliability of the early water 

quality data. Even after better quality control measures were 

instituted in 1978, the poor condition and lack of maintenance of 

the monitoring wells leaves considerable doubt about subsequent 

data collected by the MPCA and analyzed by the MOH laboratories. 

1.5 PAST GROUND WATER QUALITY DATA 

Information given in this section is analytical data gen

erated by MPCA and MOH prior to commencement of the remedial 

investigation. This data includes water quality parameters and 

metals (collectively called inorganic data) and organic analyses. 
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1. 5 .1 Inorganic Water Quality Data 

Inorganic water quality data are presented in Table 1-1. 

The only water quality data from a shallow water-bearing forma

tion before construction of the landfill are from the three 

original ground water monitoring wells installed at the landfill. 

Data for only three parameters - chloride, pH and nitrate-nitrite 

as nitrogen (hereinafter referred to as nitrate), were obtained 

from these early analyses. Chloride concentrations ranged from 2 

to 3 milligrams/liter. The values for pH ranged from 6.8 to 7.2. 

Nitrate concentration was O mg/1 (detection level unknown) in all 

three wells. Appendix A contains inorganic water quality data 

prepared by MPCA as included in the table attached to Mr. Jake's 

memo of 1982. 

1.5.2 Organic Water Quality Data 

Selected organic water quality data are presented in Ta-

ble 1-2. The data were selected so as to generally illustrate 

ground water quality conditions in the area. Upgradient data 

available for monitoring Well H, and the maintenance well at the 

North Country Hospital is tabulated in Table 1-2. None of the 

organic parameters tested in samples of ground water from Wells H 

or I were found above or near the detection levels of the labo

ratory method utilized by the MOH laboratory. The sample from 

the hospital maintenance well contained bromodichloromethane (0.7 

ug/1) and chloroform (2.4 ug/1). 

Twenty-five halogenated and nonhalogenated compounds (in

cluding those discussed in the previous paragraph) were detected 

in downgradient monitoring wells and private wells. These 

parameters are listed in Table 1-3. Concentrations for these 

parameters in the downgradient monitoring wells ranged from 

barely detectable levels to !30 ug/1 (tetrahydrofuran). The 

highest concentration for an·organic compound found in a private 

well was 46 ug/1 (methylene chloride). Most of the organic 

compounds were found at concentrations less than 10 ug/1. 

A list of the private wells (residential and commercial) 

sampled prior to the start of this remedial investigation and the 

date(s) sampled is included as Appendix B. Based on data col

lected through 1984, most of the contaminated private wells were 
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TABLE 1-1 

PRE-RI INORCANI C WATER QUALI TY DATA 
KUMMER LANDFI LL REMEDIAL INVESTICAT ION 

Wel l -· Identification 

Sample Col l ection - Date 11 /6/80 11 / 1 /81 11 / 1 /82 1 /4/83 1/ 12/82 

pH 6.8 7. 8 7.7 7.8 7.1 

Speci fi e 
Conducti vity 350. 350. 380. 370. 380. 

M-0 Al kalinity 200. 
Alkal i ni ty , Total 200 . 200. 210. 
Hardness, Total 200. 198 . 195. 189 . 190. 

.... Res idue, Total 410. 230.0 220. 220 • 

Residue , Total 
FLT (Diss.) 180 • ..... 
Sulfate 5.0 5.00 s.o 5.00 5.0 
COD 25. 5 .0 6.3 5.0 6.0 

~ Car bon, TOC 2.30 4. 70 2. 10 1.90 1.0 
Nitrogen, TKN 0 . 25 0,430 0.30 0.500 0.42 

\ 
Ni trogen, Ammonia 0 . 21 0.22 0.24 0.22 0. 16 

\ Nitrate 0.01 - Organi c Nitrogen 1.00 0. 21 0.10 0.28 
Nitrate + Ni t ri te 0. 40 0 ,40 0.40 0.400 
Phosphorus, Total 0.06 0.074 0. 151 O. t 07 0,050 - Chlor ide 0.50 o.so 0,50 0.5 
Fl uor ide 0 .1 2 

} 
Calcium, Total 140. 140 . 135. 130, 130, 

- Magnesium, Tot al 60. 58 . 60, 59, 55, 
Potass i um, Total 1.3 1.20 1,47 1 ,34 1.5 
Sod ium, Total 2.82 2.79 2, 61 2.75 2.6 

I \ Al uminum, Total 0, 008 - Arsenic, Total 0.005 o.oos 0.0056 o.oos 
Cadmi um, Total 0.001 0. 001 0.001 0,001 
Chromium, Tota l 0.005 0,005 0.005 0.005 

' I,... Copper , Total 0,050 . 0.050 0.050 0, 095 
Iron, Tota 1 0,64 0.860 1,80 0,600 0,340 
lead, Total 0.010 0.010 0. 010 0, 010 

\ Manganese , Total 0.23 0 ,230 0,210 0,220 0, 230 l.... 
Ni ckel , Tot al 0 .050 0 ,050 0,050 0,050 
Zi nc , Tota l 0.077 0.010 0. 012 0,027 

I 
I -

"'Mobi l e Home Court 
Concentrat ion uni ts are mg/1 

' '-" 

\ 

REPT12/sv«n -



TABLE 1-1 

PRE-RI INORCANIC WATER QUALITY DATA 
,... KUMMER LANDFILL REMEDIAL INVEST IGATION 

(Continued) 

- Well 
Identification 

Sample Col lection 
Date 5/24/84 5/24/84 5/24/84 5/24/84 

...... pH 7.4 7.6 7.6 7.8 

Specific 

.,_, Conductivity 

M-0 Alkalinity 260. 260. 230. 240. 
Alkalinity, Total 
Hardness, Total 280. 260. 280. 260. 
Residue, Total 
Suspended Solids 0.56 o.s 0.5 0.5 

- Residue, Total 
FLT (Dfss.) 310. 320, 370. 330. 

'i 
ii.. Sulfate 19, 12. 17. 10, 

coo 5, 5. 5. 5. 
\ Carbon, TOC 

' Nitrogen, TKN ..._. 
Nitrogen, Ammonia 0.02 0.02 0.02 0,02 
Organic Nitrogen 
Nitrate+ Nitrite 9, 1 2.7 13. 1.3 - Phosphorus, Total 
Chloride 210. 6.3 14. 25. 
Fluoride 

-- Calcium, Total 210, 190. 210. 180, 
Magnesium, Total 70, 74. 74. 77. 
Potassium, Total 3,5 0.8 1.3 0,7 

\ Sodium, Total 1 so. 3,5 12. 4,1 I -· Arsenic, Total 0.0050 0.0010 0.0020 0,0010 
Cadmium, Total 0.023 0.013 0,018 0,057 

\ 
Chromium, Total 0.0005 0.0005 o.ooos 0,0005 

'-- Copper, Total 0.0091 . 0.011 0.016 0.008S 
Iron, Total 0.020 0.020 0.020 0.020 
Lead, Total 0.0005 0,0004 0.0003 0.0012 

\ Manganese, Total 0.005 0.003 0.003 0.003 i... 
Mercury, Total 0.00010 0.00010 0.00010 0.00010 
Nickel, Total 

I 
;..,. 

Zinc, Total 0.0097 0.036 0.013 0.130 

Concentration units are mg/1 

'-

i..... REPT1 2 / SVlffl 



- TABLE 1-1 

PRE-RI INORGANIC WATER QUALITY DATA 
1 KUMMER LANDFILL REMEDIAL INVESTIGATION - (Continued) 

Well 
I dentifi cation Well H Well H Well H Well H Well I Well I 

Sample Collection 

- Date 6/20/78 8/10/78 1/11/82 5/4/82 1 /11 /82 5/4/82 

ph 7.3 7.6 7.2 7.08 7.2 6.8 

Specific 
Conductivity 340. 380. 320. 330. 440. 380. 

- Turbidity 1.0 1.3 
M-0 Alkalinity 180. 240. 
Bicarb Alkalinity 180. 240. 

- Alkalinity, Total 
Hardness, Total 170. 201. 170. 160. 280. 220. 
Residue, Total 180. 
Suspended Solids 0.8 1. 2 76. 

Residue, Total 
FLT (Diss.) 180. 210. 190. 140. 21 o. 

-
Sulfate s.o 6.3 s.o 
COD s. 6. 20. 11. 

...... Carbon, TOC 1. 8 1.7 6.1 1.2 
Nitrogen, TKN o. 18 0.10 0.21 0.30 
Nitrogen, Ammonia 0.09 0.02 0.02 0.02 0.02 
Organic Nitrogen - Nitrate+ Nitrite 0.46 0.44 
Nitrite 0.01 0.01 0.01 
Phosphorus, Total 0.026 0.080 0.032 0.170 0.152 

- Chloride 0.50 0.61 o.so o.so o.s 0.77 
Fluoride 
Calcium, Total 120. 120. 11 o. 200. 160. 
Magnesium, Total so. 48. 47. 78. 60. 
Potassium, Total 0.57 o.s 0.7 
Sodium, Total 1 .8 1.5 1.6 
Aluminum, Total 0.460 
Arsenic, Total 0,0012 
Cadmium, Total 0.010 0.010 0.010 0.010 
Chromium, Total 0.00077 

- Copper, Total o.oso 0.050 
Iron, Total 0.200 0.480 0.190 5.500 4.50 
Lead, Total 0.050 o.oso o.oso 
Manganese, Total 0.020 0.020 0.020 0.350 0.190 
Nickel, Total 0,050 o.oso 
Zinc, Total 0.140 0.160 0.150 1,900 

...... REPTi 2/swm 
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VOUIIL~S 

iiESlOENT ~Ell OVKE~: 

DATE S• ft?LE~: 
DATE ANAL Y?EO: 

TABLE 1- 2 

PRE- RI ORGANIC WATER QUALITY DATA 
KUMMER LANDFILL REMEDI AL INVESTIGATION 

field 
8! anK 

mo S/7 S/7 H23 S/8 1/:5 
·················-··-·--·-·-······--: ·····-···: .. ............. : .... ............. : ····-----· --------· ' ····-···· ~ ......... : ........... .... : .......... : ........ . 

Non•H1lo9enateo Co1oounos 

Aettont 
Ethr l Ether 
8tn:tnt 
Toluene 
Cu■tnt 

n-Xrltne 

Tttre11Ydrotursn 
ftttlwl Ethyl Kttont 
llt thY l hocut YI Kttont 
Etl'IY I benzene 
0- Xvlene 
P•Xr t,ne 

Helogenehd Co■oounos 

Chloro■cthent 

Vind ChloriCt 
Chlorottnane 
ftHl'IYltnt ~~lor1dt 

AIIYI clllor1oe 
I, l · Oichlorotthant 
Ch· I, 2-0iehlorotlhY lent 

I, 2-Dicl'IIOMtlhant 
I, I, l • Tr icnlorottnane 
!ro•odieh I oro■e thane 
2, l·Oichloro- l-;rooent 
I, l •Oichloro• l ·?roo, ne 

I , l , 2- Tri:hlor?UhY l~ne 
Chlorooibroaounsnt 
Cl s• l, !•Oientoro• t •i'rootnt 
2·Chlor ott r,rtv1nrl Ether 
1.1. I. Z•htr!cnlorot t~ane 
L l.,. ~ ... r t tr:enlorott~ant 

1.10 

NA Nl NA 
NA NA NA 
NA NA NA 

1.30 1.40 

NA NA 

Nl Nl ~· NA SA 
Nl Ml Nl ~A SA 
NA NA NA NA NA 

I.I 

P< 

. a.,o . 0. :o 
O.!O 

NA NA SA 

. . .. . . .. .. 
~OlES: I cont :~ueo I 
< ... . ... . ~us t~an 
,< 
;~ . . . ... . A otaK vas ~rt!t nt 

~• . . ... .. ~ot ?naiYZC1 
unit 1 ,re ~ii i 

SA 

MA 
NA 



YOlAIIUS 

RESIO(~t •E'.L OIIHU: 

TABLE 1- 2 

PRE-RI ORGANIC WATER QUALITY DATA 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

(Continued) 

OAT£ SAftPLt~: : 1/10/85 : 1/10/&S ! 1/10/85 ! 1/10/!S : 1/10/tS : 1110/!S : 1110/!S : 1/10/!S : 7/ZS/H : 1/25/Z4 ! 
OATE mum: 1/15 1m 1/!S 1/15 im 1115 • 1m 1m 7/lo 7tJo 

: ···-·----·-···--....................... ........... _. : ............. .. . : ·••·••-·--! .••••••.• ! ·-·------: ----···--! ·········: ............. ~ -···----- ! -· ------- : ..... .............. .. ' 
~on•H1100, natto Co1Dounos 

Acetone 
Ethyl ehtr 
3enzene 
toluene 
cuaent 
n-x,1cne 

htran,oroturan 
lltthY I HhY I Xttone 
ntthY I hobUIY I Ketone 
(thy I benzene 
O·hhnt 
P·XY hne 

HII09tnated C0IO<IUM$ 

Cl\l Ol"Olt thane 
VinYI (hlorice 
Chlor ott?lant 
llethvlene clllor ide 
Al h l chloride 
1, l ·Oltnlorottn1ne 
Ch· 1, : •Oicnlorotthy ltne 

I, 2· 01cnlorottnane 
l, l , l • Tricnlorotthane 
!roaooi cnl oro1tthant 
Z ,J·Oicnloro• \ •Prooene 
\, l ·vicnloro• l•Proocnc 

1.1. :• Ir icntorottn, 1 ,n, 
Chi orooi0ro1oe1nane 
CI s• 1, }·Oicl'lloro• l •Prootnt 
2·Chloroetn,1v1nrl Ether 
1, l . l. :-r t tr!cnlorotthane 
1.1, 2, 1• l t1 r1cnlorott~1ne 

"' Nl 
Nl 

P( 

o. 70 

ltl 
NA 
Ill 

40.CO 1~.ao 
0. 10 0. 10 

pp ~· ~· NA 
Nl Nl Nl Ml 
NA NA NA NA 

I. i O ' s. ~o 

0. 70 ' 0. 70 O.JO 
o. 40 

P< 
0.40 o.io · o.5o 

....................................................................... ................................................................. . 
!t01(!: -~ lcontinuea) 
( ..... ... l!U then 
P< ?!e• dettcted below 
P~ . •• , • • • 4 Ot ek WU OrtHnl 

~A .. . .. • • ~Ot )nl h :ea 
0Jn1a art •.;/ I 



........ 

'---

VOlATllES 

TABLE 1-2 

PRE-RI ORGANIC WATER QUALITY DATA 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

(Continued) 

RES IOE~T ~tll ~WNEii: 

DATE SAnPLED: 
DAIE ANAUZEO: 5/S 7/30 6/6 1,/6 6/ 6 b/ 6 

: ••-••••• .................. • .. •••••••••••• • •••••••••: •••••••••:•••••••••I••••••••• : ••••••••• I•••••••••: •• .. •• .. ••• t 

Halo9enatt0 Coaoounds (continued) 

Pentacnloroethane 
\ , \, 2• lritMorot~t f luoroetMnt ' 
I , 2·0icnlorocenzene 
Oichlorooi f luoro.etnane 
aroaoaetMne 
Oichlorof luoroaethsne 

Trichlorot luoro1etnane 
\, t ·OicllloroetMne 
trans• I, 2·ilicnloroethrient 
Chlorotor1 
Olbro101ttnane 
carton letnclllor idt 

Oicnlor,acuoni trt le 
I, 2-0icnloroorooane 
Trans• 1, J•~icntoro• l •?rcoene 
I, l·Ditnloroorooant 
I, I, 2• Tritnl~ronnane 
I, Z·Oi~ro,oe1nane 

Broaotora 
I, 2, l•Tritnloroorooane 
I, I, 2. 2• Tetr!cnloronnYlene 
Chlor?otnzent 
l. l·Olcnlorooen:eM 
I ,4•vich lcrcoenz~~e 

kO!(:; 

( ....... . :.~ts ::\an 
P< ?~:• :etett!O :eiov ::-.e ·:eta :~.an· vuve 
,~ . ...... • "u .u :rescr.c 
~& .•••••• ,oc !n11 ,:,, 

Yn1 :s lrt ..,: , i 

NA 

NA 
11A 

2. ,0 

HA ~· NA 

P< 

P< 

pp 

NA 
pp 

0.30 

NA ~· NA 

?P ~· .OP 

I. !J 
J.:j 

o. 7J 

o. :o 

I. :o 
o .• o 

l . CO 

r cont ::::ieo. 
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··---------- - -------------- -

TABLE 1-2 

PRE-RI ORGANIC WATER QUALITY DATA 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

(Continued) 

YOLAIILE~ 

RES[Dm llELL OUN[R: 

DATE SAftPt!O: : 1019,u : st,m : 7/251!4 : stws, : S/23/84 : sm,u : smw : 
DUE .ANALYZED: 10m : m mo ~/6 m 6/6 Ho 

: ··-·-------·····------....................... : ......... : ····-·-•-: ................. ; ····--..... : .............. : --------· :-•··-····: 
~on-Helooen1ted Coaoounds 

Acetone 
Ethyl tther 
Benzene 
Toluene 
Cuaene 
n-XY lent 

Tttran,croturan 
llethY I ElhYl Ketone 
lltlhYl hobutYI Ketont 
[thy !benzene 
O·X1lent 
P·X1lene 

llalooenated Coae>ounds 

Chlorotttllant 
Vlny I Chloride 
Chlorottllane 
lltt!IY lent chloride 
Al h l el'llorlde 
I, l·Olchloroe111ane 
Cls· I, ~-Otenloroetnr lent 

I, 2·01chlorotthane 
I, 1, l • lrichlorottllant 
8roaodi eh I orou Ir.ant 
2,J•0icnloro• l •Prooent 
1, l· Oic111oro• l •Prootne 

1, I, :-lrichloroetllYltne 
Clllorooioro10, thane 
Cl s• 1, ! ·~lcllloro• I •;ro1>ent 
2-ClllcroetllY lVlnYI Etlltr 
l. I. I.:-: etrscnlorottllane 
I, 1, 2, Z • l etrac:1lorottn,ne 

NO!ES: 
< ..... .. . Leu 111111 
P< Pt9k Cflecteo btlOV 

PP • . • • • • • A OUl ~H crutnt 
~~ .. . .. .. ~ot ,nu,ao 
1in1u ,re UGI I 

1.20 

1.30 

P< 3.00 

12.00 

NA NA PP NA pp 

NA MA NA NA NA 

NA ~,\ NA NA pp 

q_ so 

o.:o ' 1. 90 
6.60 

0.80 o.qo . 0. 70 
0.90 

0. 70 

Pl 

{cont inutol 



VOLATllES 

RESIDENT ~Ell ~YNEii: 

TABLE 1-2 

PRE-RI ORGANIC WATER QUALITY DATA 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

(Continued) 

DATE SAIIPLE~: : 1/10/85 : 1/10/85 : 1/10/SS : I 10/85 : 1110/!S : 1/10/aS : t tom : li'.0 !S : ;mm : 7i25/~4 : 
OAT£ MIAllZEO: 1m 111s Hts lits 111s 1m 1m 1m mo mo 

: ............... • ••••••••••••••••••• •••••I•••••-•••: ......... ........ : ••••••••• • •••-•••• : • •••• • •••I .... ........... :••••••••• : •••••••• • : ••••••••• : ••• •••••• 

1\eloqenattd COIOOUMS (conti.ll\leO) 

PtntacMorotthant 
I, I, 2- Tricnlorotri f luorotthant ' 
I, 2-~iclllor ooenttnt 
Oicn1orooitl~oroaetn1nt NA NA 
!r e1oae tnant 
Oiclllorof luoroattllant 

Tr ithl orof luoroDetllane 
I , l·Oktllorottllent 
Tran$• I, ,-OichloroetllY ltne 
Chlorofor, 
01 broaoae t t.ane 
CarC>on Tetracnloridt 

Oictlloroacetoni tri It 
I. 2-0ichloroorooant 
Tnn$•l ,3·1>icllloro•t ·Prootnt 
I, l · Oicnloroorooane 
1.1 . 2· Tri.cnloroettlane 
I, 2·0ibroi ottnene 

8ro1otora 
I, 2, l-Trichloroorooint 
I , I, 2, 2· htracnlorotthrltnt 
Ch I orobtnzene 
l, l •Dichlorooenzent 
I , 4-iH thlorooenzene 

~OT(~: 
< ••• ••• •• 1.ru :?\an 

r~ ., , .. ,. A OU< WU ~rtH!\t 

~A . ...... ~Ot !hllYZt~ 

units are ~;Ii 

MA 

NA 
NA 

NA 

NA 
NA 

NA FP !'IA ~· SA f P f P ~· ~· !tA SA !lA MA NA 

NA ~· NA KA NA PP pp 

o.:o 0.20 0.13 o. ~o 

(P 



VOLATILES 

RESIDENT ~W. OWNEP.: 

Dl!E Stl\Pl~~: 
OATE AMAl Y?E~: 

TABLE 1-2 

PRE-RI ORGANIC WATER QUALITY DATA 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

( Continued) 

: ·····••·• ........................................ ~ ·---·-···: .................. : ......... :---------·: ····---·-'. ........... : ......... : ......... : ····-····: ······-··. 
H1lo9enu,~ Ccaoounos (conti~v,ol 

?enuehlor?tthane 
I , 1. 2· 1ntnlorotr1 fluorottll!nt 
I. 2-0icl'llorooenane 
Oithlorooi f :uoro1tt~ane 
!ro1oattll:ne 
Oithlorol !uoro■etMnt 

Trichlorof luoroutMne 
I, I ·Oichlorottnene 
Tran,-1. ,-OithloroethY ltne 
Chlorotor1 
Olbro■o■ttnane 

Carbon htracnloride 

Olthloro1ceton1tr: le 
I. Z·Oithi orooro~ane 
Tranl·I, !-~iclll~ro• I •fri>oene 
I, !•Oicnloroorooant 
l, I , 2· Tritll lorottnane 
I, 2-0ibroioet~sne 

~ro1ofor1 
l. 2. l-Tritl\l~roorooane 
I. I,:. 2·T Hra~nloroetn, ltn~ 
ChlorobenHne 
I, J·Oicnloreoen:ene 
I, •·Oithlcrooen:ene 

~Olt!: 
< .. ...... : t:. :~sn 

NA 
MA 
NA 

NA 

?~!I :tttt~!O th~'I t!'.t ·1 ei, :!'.sl\· Vl1Ut 

~ cul ,u :ru,nt 
101 !~aua~ 

NA 
NA 
11A 

IIA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

HA 

NA 

Mt 

P( 

Ml 

NA 
NA 
NA 



TABLE 1-3 

RANGE OF LEVELS OF VOLATILES DETECTED IN GROUND WATER 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

Methylene Chloride 
1,1-Dichloroethane 
cis 1-2-Dichloroethylene 
1,1,2-Trichloroethylene 
Trichlorofluoromethane 
1,1-Dichloroethylene 
1-2,Dichloropropane 
Vinyl Chloride 
Chloromethane 
Dichlorofluoromethane 
Bromomethane 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Dichlorodifluoromethane 
Acetone 
Ethyl Ether 
Benzene 
Toluene 
Total Xylenes 
Tetrahydrofuran 
Ethyl Benzene 
1,1,2,2-Tetrachloroethylene 
Chloroform 
Chlo roe thane 
1,1,2,2-Tetrachlorethane 
1,2-Dibromomethane 
Bromodichloromethane 
1,2-Dibromoethane 
Trichloroethene 
Methyl Isobutyl Ketone 
1,1-Dichloro-1-Propane 

All values in micrograms/liter. 

Lowest 

1.0 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
0.2 

16.0 
0.1 
0.3 
0.5 
0.6 
0.5 
0.5 
2.0 
0.2 

2.0 
0.4 
0.2 
0.4 
0.2 
5.0 
0.2 

Highest 

46.0 
5.4 

27.0 
2.7 
5.6 
1. 7 
1.7 

4.2 
8.8 

100.0 
60.0 
3.1 
6.8 
8.2 

130.0 
8.0 

16.0 
2.4 

4.6 
0.7 
0.7 
0.7 
2.8 
6.0 
1.8 

If no Lowest-Highest value is:given, the volatile organic compound was 
detected as a peak below the detection level. 

REPT12/swm 



located in a six square block area east of the landfill, south of 

Anne Street (38th Street), north of Lilac Street, and west of 

Bemidji Avenue North. This area is shown on Figure 1-6. Four 

other contaminated wells were located east of Bemidji Avenue 

North, one was located north of Anne Street and one south of 

Robertson Drive. A review of 1985 data collected in January and 

April revealed that the W. Elliot well located within the above 

mentioned three block area, which had originally show contami

nation, had improved. However, the M. F. Field well also located 

within the three block area, that was originally clean was then 

found to contain organic compounds. Also, the D. Miller well 

located east of Bemidji Avenue, which had been clean in 1984 was 

then found to be contaminated in later sampling. One other 

previously sampled well (W. Cameron) located south of Robertson 

Drive was found to be contaminated. 

No new organic contaminants from those found in 1984 were 

found in 1985 sampling surveys. The concentrations of some 

parameters increased while others either decreased or were no 

longer found. Overall, concentrations were slightly lower. 

Those wells which had shown quantifiable concentrations of 

organic contamination were grouped by depth. Both the Channel 26 

television station well which is is 117 feet deep, and the 

Hillcrest Manor Mobile Home Park well, which is assumed to be 

over 100 feet deep, did not show detectable levels of organic 

contaminants. Only four out of 10 wells in the depth range of 40 

to 90 feet had detectable levels of contaminants. Six out of 

eight wells were contaminated in the 30 to 40-foot range, six out 

of 13 in the 20 to 30-foot range and two out of four in the 10 to 

20-foot range. The above statistics do not include approximately 

15 wells which were described as either shallow or deep or for 

which there was no information on depth. 

1.6 SCOPE OF WORK 

On August 8, 1985, MPCA issued a Site Assignment to Malcolm 

Pirnie authorizing preparation of a RI/FS Work Plan Scope of Work 

for the Kummer Sanitary Landfill site. This is the first element 

in a series of tasks designed by MPCA to investigate a site, 

REPT12/swm 1 - 8 
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~ determine feasible remedial alternatives, and identify the most 

appropriate corrective action. 

\ The first task entailed a preliminary review of files made ...... 

L 

available by MPCA staff. This review was conducted on August 6 

and 14 by Malcolm Pirnie project personnel. Photocopies of 

important documents were requested and received. Such informa

tion included site sketches, analytical data, inspection reports, 

and agency correspondence. 

The second task of the Scope of Work included a field 

reconnaissance of the site in Northern Township. This site visit 

was conducted on August 16, 1985 by MPCA and Malcolm Pirnie 

personnel. Observations of site conditions were noted in the 

Scope of Work Plan. 

The third task of the Scope of Work included a written 

description of how the major components of the RI/FS Work Plan 

were to be prepared. A budget, or Payment Schedule estimating 

costs for preparing the Work Plan was developed along with a Time 

Schedule for its implementation and completion. 

A revised RI/FS Work Plan Scope of Work was submitted to 

MPCA on September 18, 1985. A supplemental RI Work Plan Scope of 

Work was submitted to MPCA on July 22, 1987, and a revised 

version on October 1, 1987. This supplemental work is described 

in Section 1.8.4. 

1.7 RI/FS WORK PLAN 

The RI/FS Work Plan Scope of Work was approved by MPCA by 

issuance of a Work Order on October 25, 1985 to Malcolm Pirnie to 

prepare the Kummer Sanitary Landfill RI/FS Work Plan. The Work 

Plan which was submitted to MPCA in April, 1986 contained the 

following components: 

1. Chapter 1 - Evaluation Report 

2. Chapter 2 - Quality Assurance Project Plan 

3. Chapter 3 - Health and Safety Plan 

4. Chapter 4 - Site Security Plan 

5. Chapter 5 Potential Responsible Party Search 
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6. Chapter 6 - RI/FS Work Plan 

7. RI/FS Work Plan Time Schedule 

8. RI/FS Payment Schedule 

The Evaluation Report presented a detailed description of 

regional and local physiography, geology, and hydrology/hydro

geology. The site's location, history of operation, and area 

boundary features were detailed. Past sampling activity as well 

as past analytical results were reviewed and evaluated. The 

Evaluation Report also presented a problem assessment and de

scribed risks posed to human health and the environment posed by 

site conditions. Alternative response actions were identified 

for rernediating site problems. 

The Quality Assurance Project Plan (QAPP) presented in 

specific terms the policies, objectives, organization, functional 

activities and specific quality assurance and quality control 

activities designed to achieve the data quality goals for the 

Kummer remedial investigation. The QAPP detailed the guidelines 

and specifications describing sixteen essential elements of a 

quality assurance project plan. The format of the QAPP followed 

USEPA Document QAMS-005/8, "Interim Guidelines and Specifica

tions for Preparing Quality Assurance Project Plans." The QAPP 

for the Kummer remedial investigation was approved by MPCA on 

November 3, 1986 and by USEPA on November 26, 1986. 

The Site Health and Safety Plan required that all project 

personnel involved with site investigations including borings, 

well installation, sampling, etc. perform project work in accor

dance with procedures outlined or referenced in the Plan. The 

following guidelines were referenced in order to protect the 

health and safety of on-site personnel and limit exposure of the 

public to potentially hazard9us conditions, substances, or 

contaminants: 

A. Section III (c) of CERCLA 

B. OSHA Requirements (29 CFR 1910 and 1926) 

c. Standard Operating Safety Guide, (Revised November, 

1984) by the U.S. Environmental Protection Agency, 

Office of Emergency and Remedial Response, Hazardous 

Response Support Division. 
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The Site Security Plan was prepared to limit access to 

project work areas during the conduct of RI activities. 

Following an assessment of security needs, specific measures were 

developed to adequately address those needs. 

The Potential Responsible Party Search was conducted during 

November 1985 and was performed in accordance with the guidelines 

expressed in the Kummer RI/FS Work Plan Scope of Work. The 

objective of the Kummer Sanitary Landfill Potential Responsible 

Party Search was to provide MPCA with data to aid in the develop

ment of legal and enforcement actions against responsible 

parties. 

The methodology for the Potential Responsible Party Search 

followed the guidelines expressed in the USEPA document, "Proce

dures for Identifying Responsible Parties at Uncontrolled Hazard

ous Waste Sites," Office of Legal and Enforcement Counsel, 

Denver, Colorado, February 1982. The Potential Responsible Party 

Search for Kummer Sanitary Landfill was organized into six tasks. 

Each task incorporated the essential components described in the 

RI/FS Work Plan Scope of Work. 

Chapter 6, RI/FS Work Plan presented in detail the 

investigation procedures which were proposed to be employed 

during the Remedial Investigation. The investigations outlined 

in the Work Plan were designed to: 1) generate data where 

existing data were lacking for the purpose of preparing the Reme

dial Investigation Final Report; 2) determine whether hazardous 

materials are migrating from the landfill site, 3) assess actual 

and potential impact on public health, welfare, and the environ

ment; and 4) produce additional data of sufficient quantity and 

adequate technical content to identify and evaluate feasible 

alternative response action~. 

The Work Plan was prepared based on a review of information 

and technical data available for the Kummer site as discussed in 

the Evaluation Report and upon the need for additional data to 

meet the requirements described above. A fundamental consid

eration in the development of the Work Plan was the need for 

information which would support the recommendation of a feasible 

and cost-effective alternative. 
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The Work Plan was a logical, sequenced approach which first 

addressed the questions of whether contaminants are migrating 

from the Kummer Landfill, what those contaminants and their 

concentrations are, how they are migrating from the site, and 

what hazards and risks are posed to public health and the en

vironment by their release. 

The Work Plan for the Kummer remedial investigation included 

the following activities: 

1. Preliminary Field Inspections - Previously existing 

monitoring wells were to be inventoried, inspected, and 

tested in order to determine their suitability for 

water level measurements. Locations of new monitoring 

well locations were to be field verified. 

2. Vadose Zone Monitoring - This field investigative 

activity was to involve sampling and qualitative 

analysis of soil gas present in the pore space of the 

unsaturated soil zone. The presence of volatile 

organic compounds, if any, measured in the pore space 

would be used in optimizing the placement of the new 

monitoring wells. 

3. Ground water Monitoring Well Installation - The Work 

Plan proposed the installation of nine borings and 23 

monitoring wells clustered in nine locations around the 

landfill. The originally proposed locations of the 

well clusters (1-9) were approximately as shown on 

Figure 1-7, except Clusters 8 and 9 which were orig

inally to be constructed further west and north. The 

originally proposed depths of the borings and monitor

ing wells are detailed in Table 1-4. The ground water 

monitoring install~tion program was designed to develop 

essential informatlon regarding site stratigraphy, to 

concentrate monitoring wells in areas where ground 

water contamination is suspected, and to delineate the 

vertical extent of contaminated ground water zones. 

Prior to the installation of monitoring wells, a boring 
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TABLE 1-4 

BORING AND WELL DEPTHS PROPOSED FOR RI 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

Total 
Well Estimated Estimated Well Completion Depths 

Cluster Boring b/ 
Location Depth (ft) "A" "B" 

1 60 25 40 

2 40 25 40 

3 60 25 40 

4 25 25 
a/ 

5 60 25 40 

6 40 25 40 

7 40 25 40 

8 60 25 40 

9 60 25 40 

Totals 445 225 320 

a/ Split-spoon sampling at 5-foot depth intervals from 
0 to 25 feet below grade. 

b/ Split-spoon sampling every 5 feet from Oto 40 feet 
below grade. 

c/ Continuous split-spoon sampling f10m 40 to 60 feet 
below grade. 
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was to be installed in each cluster. Soil samples were 

to be obtained using two foot long split-spoon samplers 

at two to five feet intervals depending on the soil 

conditions. The soil samples were to be used to 

characterize and describe stratigraphy and soil. In 

addition, each soil sample was to be scanned with an 

organic vapor analyzer (OVA) or photoionization detec

tor to detect volatile organic compounds in order to 

qualitatively access the vertical distribution of 

contaminants. 

4. Water Level Surveys - Water level measurements were to 

be taken from all monitoring wells so that water table 

contour maps could be prepared for all aquifer zones 

adjacent to the landfill. 

5. Air Monitoring - Ambient air monitoring around work 

sites was to be conducted during field investigations 

with a portable OVA for site health and safety require

ments. 

6. Monitoring Well Sampling - Ground water samples were to 

be collected in three rounds in order to determine what 

contaminants, if any, are migrating from the site, 

whether they have migrated as far east as Irvine and 

Minnesota Avenues, and the vertical depth of contamina

tion. The sampling and the associated analyses were to 

be conducted in a step-wise fashion so that the level 

of analyses was minimized to a still adequate level. 

The first round of samples was to be collected from the 

newly installed wells around the perimeter of the 

landfill (clusters 1-6, 14 wells). The exact scope of 

sampling for the second and third rounds was unspec

ified since they depended on the analytical results of 

the preceding round. The Work Plan proposed instead 

that just prior to conducting Rounds 2 and 3, a samp

ling and analytical program for each of those rounds be 

prepared describing an appropriate sampling regimen for 

that round based on earlier analytical results. The 
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Round 2 and 3 sampling and analytical programs were 

then to be submitted to MPCA for review and approval. 

In addition to sampling monitoring wells, provisions 

were made to sample six different residential wells 

from the affected residential area around Cedar Street 

and Minnesota Avenue southeast and downgradient of the 

landfill during each of Rounds 2 and 3. 

7. Surface Water and Sediment Sampling - The Work Plan 

proposed to collect three surface water samples from a 

ponded area north of the landfill and the south and 

west drainage ditches around the landfill. Sediment 

samples were also to be collected at each of those 

locations. 

8. Analyses - Analytical parameters for all samples from 

the proposed monitoring wells, residential wells, 

surface water, and sediment sampling sites were to 

include those contained in EPA's Hazardous Substance 

List (HSL). HSL analyses were performed in accordance 

with EPA's Contract Laboratory Program (CLP) procedures 

by CompuChem Laboratories, Inc., a CLP laboratory. 

Certain water quality parameters were also proposed for 

analysis in order to help characterize ground water 

quality in the vicinity of the Kummer Landfill. These 

parameters included pH, alkalinity, dissolved oxygen, 

various nitrogen compounds (TKN, nitrate, nitrite, 

ammonia), carbon dioxide, and redox potential. Full 

HSL scans were proposed for Round 1 analyses. The 

level of analyses of Rounds 2 and 3 was to be contin

gent on earlier analyses. The intent was to limit 

subsequent analyse~ to those HSL fractions in which 

contaminants were already found to be present. Follow

ing receipt of results from Round 1, the data was to be 

evaluated along with the stratigraphic data generated 

during the soil monitoring. An analytical program for 

Round 2 described in Item 6 above was then to be devel

oped. Following receipt and review of Round 2 data, a 
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Round 3 program was to be developed in the same manner. 

Justification for selecting certain wells for sampling 

and for the HSL fractions to be analyzed in each sample 

was to be provided. Sampling and analytical methodol

ogies were to be the same as those in Round 1 and were 

to be consistent with the QAPP. 

9. Data Validation - The Work Plan stated that data 

generated during the RI would be validated in terms of 

its accuracy, precision, sensitivity, comparability, 

and completeness for meeting the objectives of the RI 

stated in the QAPP. 

10. Contamination Assessment - A contamination assessment 

was proposed to determine the severity of hazards at 

and around the site and the transport mechanism under 

which migration from the site occurs or may be allowed 

to occur. This assessment was to be based on back

ground information and data generated during RI field 

activities. The necessity for remedial action was to 

be determined and based on several factors, including 

the types and quantities of contaminants present and 

their potential for migration. Actual or potential 

risk to human health and welfare and the environment 

was to be considered in this determination. 

11. 
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Public Health Assessment - An assessment of actual and 

potential risks posed to public health was proposed in 

the Work Plan following completion of RI field activ

ities. It was acknowledged that an Endangerment 

Assessment, dated April 1985, for this site was devel

oped by the Minnesota Department of Health (MOH). The 

MOH Assessment was to be considered in the preparation 

of the Public Health Assessment. Findings of the 

Contamination Assessment were to be used to develop the 

Public Health Assessment. In particular, these find

ings were to include the type of contaminants released 

from the site and their environmental fate. The Public 

Health Assessment was to address the type and concen-
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trations of contaminants detected in the aquifer which 

have been released from the site, the ultimate fate of 

the contaminants migrating from the site, the points of 

human contact with the contaminants and the type and 

severity of health risks posed by such contact. 

Comparisons were to be made to the State of Minnesota 

drinking water standards. 

12. Environmental Assessment An Environmental Assessment 

was proposed in the Work Plan to evaluate the impact of 

contaminants found in the aquifer on the local environ

ment. This assessment was to be performed in conjunc

tion with the two assessments mentioned above upon 

completion of RI activities. The Environmental Assess

ment was to identify the chemicals present in the 

aquifer, the concentrations and exposure levels of the 

contaminants, and the methods and significance of 

environmental exposure. 

13. Remedial Investigation Draft and Final Reports - The 

Work Plan stated that the RI Draft and Final Reports 

will be prepared at the conclusion of the Remedial 

Investigation and will be based on data generated 

during the initial phase of the investigation. ~he 

reports include reduced data for analytical results, 

test borings, and logs, and other field and laboratory 

results. They will also include detailed descriptions 

of the types of hazardous substances, pollutants, or 

contaminants found at the site; any medium (e.g., 

ground water, surface water, soils, air) affected by 

the hazardous substances, pollutants or contaminants at 

the site; the path~ays (e.g., leachate, multi-aquifer 

wells, runoff) by which hazardous substances, pollu

tants, or contaminants reached the media; and, the 

extent and magnitude of hazardous substances, pollu

tants or contaminants in the ground water beneath and 

around the site. The data is presented on cross 

sections, isopleth maps, graphs, tables and in narra-
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tive form. The Contamination Assessment, Public Health 

Assessment•and Environmental Assessments described 

above in Sections 6.10, 6.11 and 6.12 are also to be 

presented in the RI Draft and Final Reports. A list of 

possible alternative response actions identified in 

Chapter 1 - Evaluation Report is included in the report 

as approved or modified with discussions designed for 

further refining and evaluation of the list if the 

remedial investigation has produced sufficient infor

mation to allow for a detailed analysis of those 

alternatives. 

1.8 REMEDIAL INVESTIGATION 

1.8.1 History 

The Kummer RI/FS Work Plan exclusive of the Quality Assur

ance Project Plan was approved by MPCA on September 23, 1986. 

This approval authorized Malcolm Pirnie to begin the drilling 

program. However, sampling and analytical activities were not 

authorized to proceed until the QAPP was approved by MPCA and EPA 

on November 26, 1986. Approving the other chapters of the Work 

Plan early enabled the drilling program to commence in October, 

1986 prior to the onset of adverse winter weather. Supplemental 

remedial investigation activities were approved by MPCA on 

October 23, 1987 and commenced in January 1988. A chronology of 

significant remedial investigation activities is given in Appen

dix C. 

1.8.2 Departures from the Work Plan 

The most significant departure from the technical approach 

given in the Work Plan was the method of well installation. The 

method of drilling proposed ~n the Work Plan assumed that a till 

layer existed below the area.of the site at a depth of approxi

mately 45 feet below ground surface. As a result, the shallow 

(or "A") wells were to be screened at the top of the upper 

aquifer, the mid-depth (or "B") wells were to be screened just 

above the till layer in the upper aquifer, and the deep (or "C") 

wells were to be cased through the upper aquifer and screened in 

the upper zone of the lower aquifer. 
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At the start of the drilling program, it became evident that 

augering could not be continued through the completion of the 

deep borings due to heaving sands. After consultation with MPCA 

personnel, a decision to continue drilling with bentonite fluid 

(mud rotary) was made. By drilling with fluid having a hydro

static pressure greater than that in the bore hole, hydrostatic 

forces would prevent movement of formation material into the hole 

effectively sealing any contamination in the upper zone. Using 

the bentonite fluid, therefore, eliminated the need for casing 

the upper aquifer thereby reducing overall drilling costs. This 

decision to deviate from the Work Plan was reinforced soon after 

additional borings were made which showed that the till layer was 

not continuous over the entire site area. This eliminated any 

necessity to maintain segregation of what was originally assumed 

to be a two aquifer system. 

Other departures from the Work Plan which concerned the 

drilling program included the following: 1) a shallow monitoring 

well only instead of a shallow and mid-depth monitoring wells was 

installed at location 4 since it was learned that there was no 

major northward component of ground water flow at that location; 

2) monitoring well clusters 8 and 9 were repositioned slightly to 

the east and south, respectively, in order to take advantage of 

better ground surface location features. 

Other departures from the Work Plan involved slight revi

sions to the number of residential wells sampled. One fewer 

residential well was sampled than originally intended in Round 2 

and two more wells were sampled in Round 3. Also, no surface 

water samples were collected due to the lack of rainfall during 

the field investigation as evidenced by official rainfall obser

vations for the area which a!e reported to have been 0.28 inches 

for October and 1.07 inches for November 1986. This is about 

1.03 inches below normal for the two month period. 

Slug tests specified in the Work Plan were not conducted 

because it was concluded that they would not provide meaningful 

information due to the highly transmissive sands at the site. 

Well points at the site were not abandoned because it was deter-
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mined that they were not serving as a conduit for contaminant 

migration and because they provided satisfactory water level 

elevation sampling locations. 

1.8.3 Remedial Investigation Summary 

Notice to proceed with the drilling program of the Kummer 

remedial investigation was issued on September 23, 1986. The 

drilling program commenced on October 7, 1986 and concluded on 

November 5, 1986. Nine deep borings were installed to depths 

reaching 108 feet at nine monitoring well cluster locations shown 

on Figure 1-7. Twenty-two monitoring wells were installed at 

those nine sites in clusters of one to three wells of various 

depths. Cluster wells 1 through 6 were located around the 

perimeter of the landfill. Cluster No. 5 was termed the upgradi

ent location. Cluster Nos. 1, 2, and 3 were considered immedi

ately downgradient locations. Cluster Wells Nos. 7, 8, and 9 

were located east or further downgradient of the landfill along 

Irvine and Minnesota Avenues. 

Sampling of the twenty-two monitoring wells and fourteen 

selected residential wells generally located southeast of the 

landfill was conducted over three sampling rounds. Round 1 

entailed sampling cluster 1 through 6 cluster wells and submit

ting all for full HSL and WQP analyses. Round 2 included resamp

ling cluster wells 1 through 6 for volatile HSL analyses only and 

sampling of Cluster Wells 7, 8, and 9 and five residential wells 

for full HSL and WQP analyses. Round 3 concluded the sampling 

with a resampling of the Cluster 7, 8, and 9 wells and sampling 

of ten residential wells for volatile HSL analyses, and three 

sediment samples for full HSL analyses. 

1.8.4 Supplemental Remedial Investigation Summary 

A supplemental Remedial Investigation work plan was submit-. 
ted to MPCA on October 1, 1987 and approved on October 23, 1987. 

The supplemental drilling program commenced on January 14, 1988 

and concluded on February 12, 1988. Additional supplemental 

work, including a pumping test, slug tests, and sampling Rounds 4 

and 5, was conducted during February and March, 1988. 
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A total of 10 new wells and 2 piezometers were installed 

during the supplemental program. Locations for the well clusters 

were selected to provide geologic and water quality data that 

would complement data from the original monitoring well network. 

All of the wells were located downgradient of the landfill. 

Samples were collected from all monitoring wells during 

Round 4 sampling. Round 5 sampling included all wells in Clus

ters 5 and 7 through 15. All samples from both rounds were 

analyzed for volatile fraction HSL compounds. Results from Round 

5 sampling are not yet available. Round 6 sampling has not been 

completed as of this writing. 

1.9 SCOPE OF THIS REPORT 

This report includes the following sections: 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

Introduction 
Site Features 
Geologic and Hydrogeologic Setting and Investigations 
Hazardous Substances Investigation 
Surface Water and Sediment Investigation 
Air Investigation 
Biota Investigation 
Public Health and Environmental Concerns 
Analysis of Data in Relation to Possible Alternative 
Response Actions 

10.0 Bibliography 
Appendices 
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Quality Data 

B - Private Wells Sampled - Northern Township 
C - Remedial Investigation Summary 
D - Monitoring Well Construction Data 
E - Boring Logs 
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2.0 SITE FEATURES 

2.1 DATA SOURCES 

Review of the existing database included a search of pub

lished material at the University of Minnesota libraries, the 

Minnesota Geological Survey (MGS) well log files and publication 

lists, the Minnesota Pollution Control Agency's (MPCA) Solid and 

Hazardous Waste Division files, the report files of the U.S.G.S. 

offices and the files of Leggette, Brashears and Graham, Inc. In 

addition, information developed during the preliminary field 

reconnaissance including interviews with Mr. & Mrs. Charles 

Kummer, an inspection of the site and surrounding environs, 

meetings with MPCA personnel (Messrs. Larry Olson, Bruce Nelson, 

and Stephen Riner), and correspondence with R.E. Rolling of the 

Beltrami County Soil Survey was included. A list of maps, 

technical reports and personal communications which were used in 

preparation of the Evaluation Report is included at the end of 

this section under "Selected References." 

An additional important source of information for the 

findings discussed in this report is the boring program conducted 

as part of the Kummer remedial investigation. Information 

regarding subsurface stratigraphy from split-spoon sampling was 

extremely important in defining subsurface soil conditions in the 

vicinity of the site. Ground water level measurements taken from 

the previously existing well-points and the newly installed 

monitoring wells was also helpful in determining ground water 

flow gradients. 

2.2 REGIONAL PHYSIOGRAPHY 

The Kummer Sanitary Landfill is located in Northern Township 

in South-Central Beltrami County. Figure 1-2 provides a regional 

map around the Kummer site. This area is characterized by flat 

to gently rolling terrain to the north and gently rolling terrain 
to the south. Surface elevations range from approximately 1,050 

to 1,550 feet above mean sea level. 
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Numerous wetlands and lakes are found in the area. Prior 

to agricultural drainage, one-half of Beltrami County was com

posed of wetland. Many bogs and peat deposits indicate the 

wetland history of the area (Todd, 1899). Regional drainage is 

to the south. Lake Bemidji drains east to Cass Lake via the 

Mississippi River. The site lies within the upper drainage basin 

of the Mississippi River. 

Black, red, and white pine forests (with lesser deciduous 

stands containing poplar, aspen, basswood, elm, birch and maple) 

covered the county prior to agricultural settlement and lumber

ing. Today, much of the woodland is planted pine, with some 

reforestation by aspen, birch, spruce and white pine (Todd, 

1899). Mineral resources of the county consist primarily of 

aggregate (sand and gravel) and peat. Sand and gravel borrow 

pits are common in the vicinity of the site. 

2.3 LOCAL PHYSIOGRAPHY 

The landfill property is over 40 acres in area. The site is 

bounded on the east and west by pasture and/or grain cropland, on 

the north by woodlands and a bog, and on the south by planted 

pine woods and a gravel pit. Approximately 30 to 35 acres of the 

site have been landfilled. The extreme northern portion of the 

site has been the source of borrow material for daily landfill 

cover. To the north and west of the site the land is sparsely 

settled with farm residences and other isolated buildings. The 

closest residential building is the Kummer residence located 

on-site in the extreme southeast corner of the property. A large 

residential community lies approximately 1,000 feet further to 

the east and south. This area includes Hillcrest Manor Trailer 

Park, Anne Street, Cedar Lane, Irvine Avenue, Minnesota Avenue, 
~ 

Tamarack Avenue, Bemidji Avenue, and several smaller streets. No 

buildings are located within 3,000 feet directly south of the 

landfill. North Country Hospital is located directly southwest 

of the site at the corner of Pine Ridge Avenue and Anne Street. 

The Sandy Hills Acres subdivision borders the western edge of the 

landfill property. Greenleaf Avenue of this subdivision lies 

within 500 feet of the landfill. Presently only one home has 
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been built in Sandy Acres, although unimproved roadways have been 

constructed. The single home is at the southeast corner of 

Greenleaf Avenue and Anne Street along the western side of the 

landfill. 

The terrain is very gently rolling. Surface elevation at 

the site ranges from about 1,360 to 1,380 feet above MSL. Local 

surface drainage is generally northward. Approximately one-half 

mile to the north a modified stream channel or ditch carries 

runoff eastward to Lake Bemidji. 

2.4 REGIONAL HYDROLOGY 

The Kummer Sanitary Landfill is located in the Mississippi 

River Headwaters Watershed. Water Resources in the area are 

considered abundant with lakes and streams occupying about 8 

percent of the regional surface area. Ground water supplies are 

available from the glacial drift. In some areas domestic water 

supplies may be obtained from the bedrock (Oakes and Bidwell, 

1968). The Mississippi River, many of its tributaries, head

waters, reservoirs and numerous lakes provide water suitable in 

quantity and quality for most industrial, municipal, agricul

tural, and recreational uses. Stream flow is fairly regular 

because of storage in lakes, swamps, and glacial deposits. 

Control structures have been established to maintain uniform 

water levels. Average annual runoff from the watershed is about 

5.34 inches. Lake surface evaporation is about 2 inches per 

year. 

2.5 REGIONAL HYDROGEOLOGY 

The ground water reservoir contains the largest quantity of 

water available within the a!ea. Ground water discharge provides 

at least part of the base flow of streams and uniform lake 

stages. Ground water yields of up to 500 gpm are available from 

outwash deposits providing sufficient amounts for many municipal, 

industrial, and agricultural needs. Outwash deposits underlying 

present surface water courses provide the best source of ground

water supply. Some ground water is also available from buried 

valleys filled with glacial deposits and from Precambrian 
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sedimentary rock. Saturated thickness of glacial deposits range 

from 50 to 500 feet (Oakes and Bidwell, 1968). 

Ground water quality is typically represented by hardness 

values from 68 mg/1 to 200 mg/1. The sum of iron and manganese 

concentrations ranges from 0.02 to 7.80 mg/1. The ground water 

quality makes this resource suitable for irrigation purposes 

(Oakes and Bidwell, 1968). 

Ground water use in the Bemidji area is limited to the 

unconsolidated deposits above bedrock. The bedrock formations 

are not considered to yield water in sufficient quantities for 

municipal, agricultural or industrial use. Some ground water, 

sufficient for domestic purposes, may be available from the 

weathered upper surface of the Precambrian bedrock and from 

faults and fractures (Kanivetsky, 1978). The City of Bemidji 

primary water supply wells are located one and one-quarter miles 

west of the site and are pumped from a depth of about 160 feet. 

Older municipal wells are located about one-half mile south of 

the site and extend to a depth of between 83 and 208 feet. 

2.6 CLIMATOLOGY 

Climate in this region is temperate. The National Oceanic 

and Atmospheric Administration compiled climatic data from the 

Bemidji Airport (one and one-half miles west of the site) for the 

period 1941 to 1970 (Hult, 1984). These data indicate an annual 

average temperature range of -16°C (+3.2°F) in January to 20°C 

(68°F) in July. Precipitation is moderate, 22.25 inches annually 

with 10.5 inches of this amount occurring as rain in June, July, 

and August. During the period November through March, 3.2 inches 

fall as snow. Most of this moisture is held in storage as snow 

until the spring thaw allowi~g recharge of the ground water table 

as well as runoff to surface·water bodies. The report by Oakes 

and Bidwell (1968) states that annual precipitation in this 

region is 25.33 inches. This value includes 5.34 inches of 

surface runoff, 0.01 inch of ground water underflow, an estimated 

storage of O, and 19.98 inches of evapotranspiration. The 

precipitation value provided by Hult is probably more accurate 

for this site. The information from Oakes and Bidwell is 
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included because it is the only source of information found for 

runoff, underflow, and evapotranspiration. 

2.7 DEMOGRAPHIC SETTING 

The Kummer Sanitary Landfill is located in Northern Township 

along the township's southern border with the City of Bemidji. 

Northern Township has a population of 4,095 (1986 data) and is 

generally sparsely populated. The township is largely undevel

oped with large tracts of forests, open land, and wetlands. Most 

of the township's residents live in the southeastern section of 

the town near Bemidji and along the western shore of Lake 

Bemidji. 

Land use in the immediate vicinity of the landfill is 

primarily residential. Single family homes are found on adjacent 

Anne Street, and nearby Irvine, Cedar, and Minnesota Avenues; 

approximately 125 trailer homes are located in the Hillcrest 

Trailer Park located 1,500 feet directly east of the landfill on 

Irvine Avenue. Besides the trailer homes, it is estimated that 

175 to 200 homes are located in an area bounded on the south by 

30th Avenue (2,750 feet south of the landfill), on the east by 

Bemidji Avenue (generally 4,000 feet east of the landfill), on 

the north by Fern Road (1,250 feet north of the landfill), and on 

the west by U.S. Highway 71 (approximately 1,750 feet east of the 

landfill). 

Several commercial properties are located within this area. 

These include the North Country Community Hospital located 

immediately southwest of the landfill on Anne Street, the 

Thorson, Inc. gravel pit located on the west side of Bemidji 

Avenue, approximately 4,000 feet directly east of the landfill, 

and several smaller business~s such as gas stations and conve

nience stores. 

The City of Bemidji has a population of 11,088 (1986 data). 

The city is a retail sales center for north-central Minnesota. 

Other primary industries include forest products, agriculture, 
and tourism. Bemidji State University with an enrollment of 

4,000 students is also located in the City. 
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3.0 GEOLOGIC AND HYDROGEOLOGIC SETTING AND INVESTIGATIONS 

3.1 REGIONAL GEOLOGY 

3.1.1 Bedrock 

Bedrock is Precambrian Era in age and is described by Sims 

(1970) as igneous felsic intermediate intrusive rocks. The rock 

types "are largely inferred from gravity and aeromagnetic data; 

age uncertain, in areas south of Lake of the Woods, includes some 

gneisses" (Sims, 1970). Regional NW-SE trending fault traces are 

present a few miles to the north and west of Bemidji. According 

to the Bedrock Hydrogeology map of Minnesota by Kanivetsky 

(1978), these faults do not extend beneath the site. 

The Bedrock Topography Map of Minnesota (Olsen and Messler, 

1982) is incomplete in this region. A few drill hole bedrock 

depths and outcrops are available for central Beltrami County and 

central Hubbard County. A drill hole about 10 miles northeast of 

the landfill site encountered bedrock (bedrock type not indicat

ed) at a depth of about 530 feet below ground surface. Other 

bedrock elevations about 25 miles north of the site range from 

about 250 to 350 feet below the surface (based on data from five 

drill holes). Two drill holes about 20 miles south of the site 

in Hubbard County indicate bedrock depths of 200 to 400 feet 

below the surface (these two holes are only about three miles 

apart) . 

3.1.2 Unconsolidated Deposits 

The unconsolidated sediments in this area consist of clays, 

silts, sands, and gravels deposited during the Late Wisconsin 

Glacial Period. The glacial deposits of Beltrami and Hubbard 

Counties range from undiffer~ntiated outwash of the Des Moines 

Lobe (Late Wisconsin Age) to.older ground and end moraines of the 

Wadena Lobe of the Early to Late Wisconsin Age (Minnesota Geolog

ical Survey, 1982). These deposits are highly variable, as 

indicated in the following citation from Oakes and Bidwell 

(1968): 
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"Glacial Deposits in the watershed include till, lenses of 
sand and gravel in till, outwash deposits of sand and 
gravel, and lake deposits of fine sand, silt and clay." 

Limited site specific information on the geology was found 

in MPCA and MGS files. Review of available published literature 

indicates that the site is underlain by glacial outwash (deposits 

of sand and gravel mixed with some silt and clay, and with 

interbedded layers of sand and gravel laid down by glacial melt 

water streams [Kanivetsky, 1979]). 

Samples of the cover material and subsurface deposits were 

examined at the site during the preliminary reconnaissance. 

Except for isolated areas where clay topsoil is used, the land

fill cover material is derived from the sand and gravel glacial 

outwash found on-site and is, therefore, very permeable. Glacial 

outwash samples from the bottom and sides of borrow trenches used 

for cover material along the northern edge of the landfill show a 

medium brown to reddish brown sand with 10 to 30 percent medium 

size to coarse size gravel. Individual sand and gravel grains 

are mostly white or clear quartz with some brown and/or red 

feldspar grains giving the soils an overall color of medium to 

reddish brown. Shallow hand auger borings performed at the site 

indicate find sand to a depth of approximately 20 feet (Sunde, 

1980). 

Excerpts from a report by Gerald Sunde, (1980) provide some 

details concerning the glacial deposits immediately beneath the 

land fill (brackets indicate remarks by current writer): "These 

shallow well [hand auger borings] showed fine sand to the water 

table (15 to 25 feet]." 

Well logs for domestic wells located within two or three 

miles of the site indicate the top of a clay layer at a depth of 

36 to 45 feet bgl. The thickness of this layer is uncertain, 

however, it appears to range from 1 to 60 feet. Sunde (1980) 

reports that borings conducted during construction of the North 

Country Hospital located one quarter mile southwest of the site 

extended to maximum depths of 42 feet. The borings show medium 

to fine grained sands with a little gravel throughout the boring 

depth except in a thin layer of silty clay at about 30 feet. 
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Soil conditions at these hospital borings should be reasonably 

comparable to those at the landfill site due to their proximity, 

similar topography, surface soil types, and mechanics of deposi

tion. 

3.2 SITE-SPECIFIC GEOLOGIC INVESTIGATIONS 

3.2.1 Objective and Rationale 

The objectives of the geologic investigation conducted as 

part of the Kummer remedial investigation remained unchanged from 

those outlined in the Work Plan and restated in Section 1.7 of 

this report. A supplemental objective can be added to those 

which was to gain site-specific hydrogeologic information in 

order to more fully understand the transport (or migration) 

mechanism by which contamination is moved from the site. The 

objectives and rationale developed for the Kummer geologic inves

tigation are given in Table 3-1. 

3.2.2 Original Boring and Monitoring Well Program 

A ground water monitoring program was commenced in November, 

1986, to investigate any ground water contamination resulting 

from landfill operations at the Kummer site. Nine well sites 

were chosen to monitor points up and downgradient of the land

fill, as well as downgradient of known areas of ground water 

contamination. 

Two or three wells of varying depth were installed at all 

but one site (MW-4). "Clustering" wells in this manner allowed 

for monitoring of ground water in more than one stratigraphic 

zone. At the Kummer Landfill, the shallow 11 A11 wells were placed 

to bridge the water table. The intermediate depth 11 B11 wells were 

placed below any possibly confining clay layers and above any 

occurrence of till. The deeper 11 C 11 wells were screened below the 

till. 

The boring for the deepest well in any cluster was installed 

first. Mud-rotary drilling was employed on 11 B11 and 11 C 11 wells, 

which allowed for subsoil sampling with a two-inch split-spoon 

- sampler alongside the bit of the drill rods. Soil types were 

noted and logged. Samples were also screened with an HNu 

photoionization detector for volatile organic contamination. 
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TABLE 3-1 

OBJECTIVES AND RATIONALE FOR RI GEOLOGIC INVESTIGATION 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

OBJECTIVE 

1. Develop information 
regarding site 
stratigraphy 

2. Concentrate wells in 
areas where groundwater 
contamination is suspected 

3. Delineate vertical extent 
of contamination 

4. Develop site-specific 
hydrogeologic information 

RATIONALE 

- to determine location, characteristics, 
and depths of aquifers of concern 

- to determine susceptibility of aquifers 
to contamination 

- to determine locations of aquicludes 

- to identify maximum concentrations of 
contaminants 

- to determine whether different zones 
of the aquifer(s) of concern are 
contaminated 

- to understand transport mechanism of 
contaminants 

- to determine locations of potable 
wells at risk 

MEANS OF ACCOMPLISHING 

- deep soil borings and 
split-spoon sampling of 
soil samples 

- installation of monitoring 
wells immediately down
gradient of landfill 

- clustering of monitoring 
wells of varying depth at 
the same location 

- sampling of monitoring wells 
and analyzing groundwater 
samples 

- soil borings/split-spoon 
sampling to understand 
site stratigraphy 

- groundwater level observations 
- groundwater sampling and 

analysis 
- conduct pumping and slug tests 



Subsoil core samples were initially field screened with the HNu 

by passing the intake tube over the core immediately after 

opening the split spoon sampler and by splitting the core sample 

in half and again passing the HNu intake tube over the newly 

exposed surfaces. Additional screening of the subsoil samples 

was accomplished using headspace methods. The jars containing 

the samples were stored for a period of a few hours to one day 

then opened slightly and the HNu intake tube was inserted under 

the lid of the jar. Any detection of volatile organics was 

noted. 

When the boring was complete, schedule 10 stainless steel 

casing was installed with 0.020 slot stainless steel screen in 

five-foot lengths. Two-inch casing was used for the "B" wells 

and 4" casing for the "C" wells. The drilling fluid was then 

flushed out of the hole with clean water. "Eau Claire" #30 

silica sand was packed to at least one foot above the top of the 

screen with a 1 to 2-foot bentonite pellet seal above the sand. 

The remaining annular space was backfilled with grout, and a 

locking steel cap affixed to the casing. 

The stratigraphic information obtained from this boring was 

then used to place the remaining wells in the cluster at appro

priate depths. The "A" wells were installed using a hollow-stem 

auger without use of a drilling fluid. Well construction was the 

same as for the "B" wells, except ten feet of screen was used to 

allow continued bridging of the water table during seasonal 

- fluctuations. Monitoring well construction data is given in 

Appendix D and boring logs are given in Appendix E. Table 3-2 

gives physical data for the wells installed. 

Eight well-points previously installed at the landfill were 

investigated to determine th~ir degree of connection with the 

water table. Physical data regarding the well points is given in 

Table 3-3. Well points were bailed sufficiently to remove 

several well volumes, with water levels taken immediately before 

and after evacuation. No change in water level was detected in 

any well point, indicating that they are in adequate communica

tion with the water table for use as water level monitoring 

points. 
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TABLE 3-2 

MONITORING WELL DATA 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

Top of 
Well Casing Ground Screen Screen Screen Total Boring 

Well Diameter Elevation Elevation Length Depth Elevation Depth 
No. ( inches) ( ft above MSL) (ft above MSL) _illL (ft BGL) ( ft above MSL) (ft BGL) 

1A 2 1379.65 1378.38 10 17.0 - 27.0 1351.38 - 1361.38 27 
1B 2 1379.50 1378.43 5 40.5 - 45.5 1332.93 - 1337.93 45.5 
1C 4 1379.65 1378.34 5 56.7 - 61.7 1316.64 - 1321.64 63 

2A 2 .. , 1373.44 1371.94 10 14.0 - 24.0 1347.94 - 1357.94 25 
2B 2 1373.39 1372.03 5 31.5 - 36.5 1335.53 - 1340.53 41 

3A 2 1368.03 1366.35 10 4.0 - 14.0 1352.35 - 1362.35 14 
3B 2 1367.58 1366.07 5 24.5 - 29.5 1336.57 - 1341.57 29.5 
3C 4 1367.91 1366.04 5 40.5 - 45.5 1320.54 - 1325.54 63 

4A 2 1368.14 1365. 91 10 5.2 - 15.2 1350.71 - 1360.71 15.2 

SA 2 1372.97 1370.96 10 7.2 - 17.2 1353.76 - 1363.76 17.2 
SB 2 1373.32 1371.03 5 30.0 - 35.0 1336.03 - 1341.03 35 
SC 4 1372.94 1370.95 5 87.5 - 92.5 1278.45 - 1283.45 108 

6A 2 1380.86 1379.30 10 17.0 - 27.0 1352.30 - 1362.30 27 
6B 2 1380.72 1379.24 5 40.3 - 45.3 1333.94 - 1338.94 80 

7A 2 1355.86 1353.95 10 4.7 - 14.7 1339.25 - 1349.25 14. 7 
7B 2 1355. 96 1354.04 5 33.3 - 38.3 1315.74 - 1320.74 61.5 

SA 2 1369.80 1367 .81 10 12.4 - 22.4 1345.41 - 1355.41 22.4 
SB 2 1369.95 1367.88 5 33.0 - 38.0 1329.88 - 1334.88 38 
BC 4 1369.59 1367.66 5 99.0 - 104.0 1263.66 - 1268.66 106 

9A 2 1372.40 1370. 74 10 15.8 - 25.8 1344.94 - 1354.94 27 
9B 2 1372.36 1370.55 5 32.5 - 37.5 1333.05 - 1338.05 37.5 
9C 4 1372.33 1370.49 5 67.0 - 72.0 1298.49 - 1303.49 77 



Well 
No. 

10A 

11A 
11 B 

128 
P-1 
P-2 

13A 
138 

14A 

15A 
158 
15C 

Note: 

Well 
Diameter 
(inches) 

2 

2 
2 

6 
2 
2 

2 
2 

2 

2 
2 
4 

BGL = Below Grade Level 
MSL = Mean Sea Level 

r 
' 

Top of 
Casing 

Elevation 
(ft above MSL) 

1355.37 

1361.93 
• 1 1361.16 

1376.92 
1376.45 
1375.12 

1367 .35 
1367.03 

1379.06 

1377 .43 
1377.48 
1377.16 

TABLE 3-2 

MONITORING WELL DATA 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

(Continued) 

Ground Screen 
Elevation Length 

(ft above MSL) _J.!!L 

1352.12 10 

1358.79 10 
1358. 79 5 

1374.10 30 
1373.53 24 
1372.61 24 

1364.05 10 
1364.05 5 

1376.88 10 

1374.57 10 
1374.57 5 
1374.54 5 

( ' 

Screen 
Depth 

(ft BGL) 

3.0 - 13.0 

5,0 - 15.0 
23,0 - 28,0 

16.0 - 46.0 
21.0 - 45.0 
21.0 - 45,0 

5.0 - 15,0 
42.5 - 47.5 

14.0 - 24.0 

20.0 - 30.0 
33.5 - 38.5 
48.0 - 53.0 

Screen 
Elevation 

(ft above MSL) 

1339.12 - 1349.12 

1343,79 - 1353,79 
1330.79 - 1335.79 

1328.10 - 1358.10 
1328.53 - 1352.53 
1327,61 - 1372.61 

1349.05 - 1359.05 
1316,55 - 1321.55 

1352.88 - 1362.88 

1344.57 - 1354.57 
1336.07 - 1341.07 
1321.54 - 1326.54 

Total Boring 
Depth 

(ft BGL) 

17 

15 
42 

47 
45 
45 

15 
62 

27 

30 
50 
62 



r 
\ 

Well Relative 
Pofot Positfon 

No. fo Cluster 

A Single 

B Single 
• 1 

C Sfogle 

D Single 

F Single 

C Single 

H Single 

Single 

X Single 
(Miller) 

V Single 
(Thorson) 

Note: 
BCL = Below Grade Level 
MSL = Mean Sea Level 

Diameter 
(inches) 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

2 

2 

TABLE 3-3 

WELL POINT DATA 
KUMMER LANDFILL REMEDIAL INVESTIGATION 

Top of 
Casfog Ground 

Elevatfon Elevation 
(ft above MSL) ( ft above MSL) 

1373.02 1370.90 

1373.47 1370.86 

1376.40 1375.30 

1378.11 1377.19 

1368.09 1364.73 

1368.19 1365. 76 

1379.43 1376.66 

1378,91 1377.72 

1349.21 1346. 72 

1348,76 1345.76 

Total Wel 1 
Screen Screen Depth 
Length Depth (ft BGL) 

unknown unknown 21.20 

unknown unknown 21.20 

unknown unknown 23.10 

unknown unknown 23.85 

unknown unknown 18.12 

unknown unknown 6.50 

unknown unknown 23,20 

unknown unknown 22.40 

3 18 - 21 21 

unknown unknown 21 



3.2.3 Supplemental Boring and Monitoring Well Program 

As part of the supplemental investigation conducted in 

January and February 1988 in the vicinity of the Kummer Landfill, 

ten new monitoring wells were installed along with two 

piezometers and two additional soil borings. The locations of 

the wells and borings are shown in Figure 1-7; construction 

details are summarized in Appendix D. Descriptive soil logs and 

graphic well construction logs are presented in Appendix E. 

Because of a heaving sand problem encountered during the 

earlier RI, a combination of drilling methods were used. Split

spoon soil samples were collected through a 3-1/4-inch inside 

diameter (I.D.) hollow stern auger. To conduct the borings, the 

auger and pilot assembly were advanced first to the desired 

sampling depth. The pilot assembly was then withdrawn slowly 

from the hole while clean water was added to the inside of the 

auger in order to maintain a positive hydrostatic pressure at the 

bottom of the boring. After the pilot assembly was removed from 

the hole more water was added, if necessary, to compensate for 

the rate at which the formation was accepting fluid. The split 

spoon sampler and drilling rod were then set into the borehole 

and the soil sample collected. 

After collection of the last soil sample in each boring, the 

hole was either abandoned or completed as a monitoring well. 

Soil borings were abandoned by pumping neat cement from the 

bottom to the top of the hole by means of a trernie pipe. The 

augers were removed as grout was added. Other soil borings were 

completed as wells by removing all of the 3-1/4-inch I.D. augers 

and then enlarging the boring by either mud rotary method or 

6-1/4-inch I.D. hollow stern auger equipped with a knock out 

plate. All of the monitoring wells and piezometers except for 

MW-12B and MW-lSC were completed by using the larger diameter 

hollow stern auger. Wells were constructed in the enlarged boring 

in the same manner as those installed during the initial RI. 

A 24 hour pumping and recovery test was conducted on MW-12B 

to determine transrnissivity of the upper zone of the water table 

REPT12/swm 3 - 5 



aquifer. Slug tests were also conducted on some of the Band C 

wells in order to estimate variations in hydraulic conductivities 

in the area. 

3.3 SITE-SPECIFIC GEOLOGY 

The Kummer Landfill and surrounding area is underlain 

primarily by permeable glacial outwash sands deposited by 

meltwater streams flowing away from the front edge of a conti

nental glacier. The sands encountered over most of the site are 

well-sorted, with individual grains being subangular to rounded. 

These characteristics are typical of material that has been 

transported by flowing waters. Sand and gravel lenses less than 

six feet thick and clay and/or silt lenses generally less than 

five feet thick are interbedded with these sands at some lo

cations, and appear to be discontinuous. Five geologic cross 

sections are located on Figure 3-1 and are given on Figures 3-2 

through 3-6. The drilling logs provided in Appendix E illustrate 

the site geology. 

A body of low permeability glacial till underlies much of 

the area immediately east of the landfill. Till is a heteroge

neous material deposited by a retreating glacier, consisting of 

unsorted and unstratified gravels, sands, silts and clays. 

Thickness of the till encountered during drilling varies from as 

little as five to ten feet up to almost sixty feet thick; in some 

areas it was not encountered the entire depth of the boring, to 

1300 feet above msl. The depth at which the till occurs also 

varies, though the contact with the overlying sands is generally 

between 1325 and 1335 feet above rnsl. The block diagram on 

Figure 3-7 shows how the till body is situated in relation to the 

landfill. Cross-section E-E~ (Figure 3-6) indicates that the 

till either does not extend as far south as MW-9 or is at a depth 

greater than the depth of the boring. 

3.4 SITE SPECIFIC HYDROGEOLOGY 

The glacial outwash sands are productive and provide most of 

the ground water in the area. The sands above the till, where 
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